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PART 1

GENERAL

The U.5. Army Defense Ammunition Center and School (USADACS)

ed fhy the U.5. Army Tank-Automotive Command (TACOM) to conduct

i1ty testing on the U.S5. Mar:ne Coros Light Armored Vehicle-

CLAV-LY . The tests on the LAV-L were conducted to evaluate 1ts

Jor Yransporting a capacity load (4,000 ibs) and other mun:ition

mpact and the road hazard course tests were conducted with
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ion load te:ng secured using the six web strap tiedown assemblies

The test wag accomplished 'n acceordance with mission

i*resz deiegatad by the U.S. Army Armament, Munitions and Chemical

TAMTZOMI . KReference 1s made to the following:
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o> AR 740-1, 23 April 1673, Storage and
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morandum, UZATACCOM, AMOCIM-LA-E, 7 August 1887, subject:

oo for SRk LAV-L s Transport Ammunition.

The i -astioe .f thiz test was to svaluate and delermine 1 f the

Cooresumesant Zusoer o zigrtable to transport ammunition.
LTND Cvotne it radloampact test, oa pinoin the vehicle tiedown
i - 1 frosy wf she LAV-L fairled durind the © oph
: w : LA N ; nonhe frons foshe LAV L were
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impacts left the web straps securing the pallet very loose and the straps had
moved from their original position. The pallet restraint method had failed.

The LAV-L was tested on the USADACS road hazard course with loads
representative of the various types of ammunition expected to be carried in the
vehicle. The three test loads were restrained with the six web straps isgued
with the LAV-L. The movement of the various loads was minimal during the test.

A rail impact retest of the LAV-L wag performed with a 4,000-1b pallet
secured in the cargc area. Prior to this rail impact retest, eight replacement
tiedown clevises were received from the Marine Corps at Twentynine Palms, CA.
These clevises were placed on the LAV-L prior to the test. The 4,000-1b pallet
moved forward and rearward during the rail impacts, but the pallet remained
within the confines of the cargo area and no damage resulted.

E. RECOMMENDATIONS.

(1) It is recommended steps be taken to assure that proper vehicle tije-
down clevises are used on the LAV-L when the vehicle is cabled to a railroad
flatcar. Termanently attaching the proper clevises to the LAV-L is also
recommended.

{2) It 18 recommended that USADACS be tasked to develop a 19-48 series
drawing delineating proper restraint and tie down of ammunition in the LAV-L.
F. APPROVAL

Using the securement procedures developed in the transportability
testing, the LAV-L is approved for transport of ammunition on/off highway and

under load while secured to a railroad flatcar.
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PART 2

Light Armored Vehicle-Logistics (LAV-L) and M927A1/M925A1
Rail Impact Testing, 15-16 December 1987

ATTENDEES
NAME % PHONE NUMBER ADDRESS
Mr. C. Wayne Crews Commander
AV 927-4646 Military Transportation Engineering
Agency

Mr. John A. Green
Com. (202) 639-2357

Mr. Robert J. Ewoldt
Com. (202) 592-5637

Mr. Jim Alexander
AV 927-4646

mr. Pat Brennan
AV 952-6854/6848

Com. (619) 368-6854-6848

Mr. John L. Pappin
Com. (313) 523-8907

Mr. Max Kahn
AV 786-6975
Com. (313) 574-6975

Mr. Jerry Krohn
AV 585-8908
Com. (815) 273-8908

Mr. John Simons
AV 585-8927
Com. (815) 273-8927

ATTN: MTT-TRV
P.0. Bnx 6276
Newport News, VA 23606-0276

Assistant Chief Engineer

Freight Claim and Damage Prevention
Division

Association of American Railroads

50 F Street NW

Washington, D.C. 20001

Inspector, -Hazardous Materiels
Association of American Railroads
50 F Street NW

Washington, D.C. 20001

Military Traffic Management Engineering

Agency
ATTN: MTT-TRU
Warwick Blvd., P.0O. Box 6276
Newport News, VA 23606

30 LAV Bn. 7th MAB
FMF
Twentynine Palms, CA 92272

AM General
P.0. Box 3330
Levonia, MI 48151

U.S. Army Tank-Automotive Command
ATTN: AMCPM-TV-EM
Warren, MI 48397-5000

Director

U.S. Army Defense Ammunition Center
and School

ATTN: SMCAC-DEV

Savanna, IL 61074-9639

Director

U.S. Army Defense Ammunition Center
and School

ATTN: SMCAC-DEO

Savanna, IL 61074-963.
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PART 3

TRANSPORTABILITY TESTING PROCEDURES

A. RAIL IMPACT TESTING:

Rail impact testing was accomplished in compliance with previously
approved and standardized testing procedures as shown on Page 3-4 and
described as follows:

1. The "Specimen Car” was scheduled tu be i1mpacted four times; three
times at speeds of 4, 6, and 8 mph in one direction, and one time at 8 mph
in the opposite direction. The latter two impacts cited are minimum speed
requirements.

2. Impacting was accomplished by striking the test car (specimen car)
into a line of five stationary cars (buffer cars). The buffer cars were
coupled with all connecting draft gears compressed together to the maximum
extent possible under prevailing conditions, with all air brakes in a “set
position.’

3. A locomotive {switch engine) was utilized to start the “specimen
car® rolling in the direction of the buffer cars along an approximate 3CO-
foot segment of level trackage.

4. The “specimen car’ was cut loose from the engine approximately
75 feet from the point of impact and allowed to run freely into the first of
the buffer cars.

5. Impacting speeds were determined by the utilization of an electronic
counter which measured the time required for the specimen car to traverse an
11-foot distance immediately prior to contact; recorded elapsed time was
converted to mph speeds. Additional verification of impacting speeds was

accomplished by utilization of an electronic stop clock.

3-1
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ROAZ TESTING PROCEDURES

98]

Five separate road testing steps are required as r1dentified herein:

. Step No. 1. This step provides for the specimen load to be driven

=)
<
Y]
-3

a 200-foot-long segment of concreve paved road which consists of two
zeries 5f ra:lroad ties pro,ecting 6 inches above the level of the road
wrface.  This hazard course was traversed two times.

a. The first ser:es of ties are spaced on 8-foot centers and
altzrnately positioned on opposite sides of the road centerline for a
distance of 50 feet.

b. Following the first series of ties, a paved roadway of 75 feet

separotes the first and second series of railroad ties.

[

The zecond series of ties are alternately positioned similarly
to the first, but spaced on 10-foot centers for a distance of 50 feet.

i. The specimen load was driven across the hazard course at speeds
that would produce the most violent vertical and side-to-side rolling
reac+ion obtainable in traversing the hazard course {(approximately five mph).

2. ftep No. 2. This step consist of 30 miles of travel over available
r-ugh r311s consisting of gravel, concrete and asphalt, curves, cattle
£ates. arns stops and starts.

. Irep No. 3. This step provides for the specimen load to be sub-
vested owo three full air brake stops while traveling 1n the forward direction
451 wne 13 the revarse direction while traveling dewn a seven percent grade.
rcc three gtops are at zpeeds of 5, 12, and 15 mph, while th2 stop 1in

e s tae darestion 15 of approximately 5 mph.
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5. Step No. 5. This step provides for the specimen load tc be driven
over a 300-foot-long segment of concrete paved road which has rails spaced
on 26-1/2-inch centers and protruding two inches above the road surface. The
specimen load was driven at the speed which will produce the most violent
regponse.
NOTE: Step Nos. 3 and 5 may be deleted at the discretion of the test
conductor.

C. INSPECTIONS AND DATA COi.LECTION

At selected intervals during testing, thorough inspections of the
specimen loads were made by technically proficient personnel tc collect data
o tlie specimen load and equipment resulting from above load test steps.

This data is recorded in Part 4, following.
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PART 4

TEST SPRCIMENS AND RESULTS




The Lighv Armoireg Vehiooe Lood:ctios (LAV-L) was secured to raiircad
flatcar, BN 620271 with 2 total of es1ght 5/8-11n cables. Two cables were placed
through each cievie on the LAV-L and tensicred through the stake pockets on the

Within the cargo carrying area ot the LAV-L, a pallet of M548 iner<ly
inaded metal cans weighing 4,000 pounds was secured with gix web straps :issued
with the LAV-L. Two web straps extended over the pallet longitudinaily., tLwo
weD straps extended over the pallet laterally and one strap extended around the
{-rward and rear of the pallet just above the pallet base.

During the six mph (£.42 mph actual speed) rail impact, the pin 1n the
vehicle tiedown clevis located on the driver's side on the front of the LAV-L
failed. The pin failed through the throat of the first thread from the head

gide of the pin of the clevis.




RERN 22 NG cember L9BT
a4 . L e g st e LAY L Toaded on oa railroad

DLl Dorovn vl oeailo ometa cans weighing 4,200 pounds,

=

fi
-

Recaervance Lol Koo g Wt. 26,630 lbs.
Total Gozoimen Wi 3,20 1lbs.
Juifer Tar 'Y cars) Wt. 250,000 lbs.

HEMARKS

e 1. %% mph Fallet moved rearward 2-1/2 inches

= S 42 mph Fallet rebounded forward 1/2 1inch.
Clevis on left front of LAV-L
failed. FAILURE
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TAPE

CHANNEL 8

IMPACT 1

IMPACT 2 (FAILURE)

IMPACT 3

IMPACT 4

“IMPACT 5
6

IMPACT (REVERSE)

TAPE CHANNEL 9
TEST

IMPACT 1
IMPACT 2 (FAILURE)
IMPACT 3
IMPACT 4
“IMPACT 5

6

IMPACT (REVERSE)

TAPE THANNEL 10

TATT 2 Z4lLURE)
A ?

LAT. ACELL.

VERT. ACELL.

LONG. ACELL.

SPEED
MPH

LAT.

ON 2XEL

PEAK VALUE
G'S

ON AXEL

PEAK VALUE
G’S

ON BODY

PEAK VALUE
G'S

ON BODY

PEAK VALUE
G'S

DURATION
MILLISECONDS

DURATION
MILLISECONDS

DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
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SYNOPSIS OF RAIL IMPACT RETEST

After failure of the clevis in the six mph rail impact of the LAV-L and
with nc replacement clevis available, both clevises were removed from the
front tiedown provisions of the LAV-L and the two 5/8-inch cables were placed
diractly through the alternate vehicle front tiedown provisiong without the
uge of a clevis. The rear cabling remained as tested in the previous test.

N> problems were experienced with the vehicle tiedown procedure; however,
on the reverse impact, the horizontal strap around back of the pallet became
slavk and dropped to the floor of the LAV-L where it offered no restraint.

This

9]

argo tiedown procedure failure requires a retest.
P




TEST SPECIMENS AND RESULTS

RAIL IMPACT TEST DATA

Test No. 2 Load No. 1 Date: 19 November 1987
Specimen Load: Light Armored Vehicle-Logistics (LAV-L) loaded on a railroad
flatcar. One pallet of M548 inertly loaded metal cans weighing 4,000 pounds

secured within the LAV-L with six web straps.

Test Flatcar No. BN 600071 Lt. Wt. 47,000 1bs.
Reference Load No. 1 Wt. 26,000 1bs.
Total Specimen Wt. 73,600 lbs.

Buffer Car (5 cars) Wt. 250,000 1bs.

IMPACT END STRUCK VELOCITY REMARKS
1 B 4.18 Pallet moved 1/4 in. rearward.
2 B 6.20 Pallet moved additional 3/4 in. rearward

and left 1/4 in.

3 B 8.31 No visible change.

4 A 8.21 Pallet moved 5-3/4 in. forward.
Horizontal strap around rear of pallet

dropped to floor. Vehicle tiedown
clevises twisted on vehicle mounting.

4-16




TAPE CHANNEL 3

TEST

IMPACT
IMPACT
IMPACT
IMPACT
IMPACT
IMPACT

{FAILURE)

[0, T 6 I - & B S ]

(REVERSE)

TAPE CHANNEL 4

TEST

IMPACT 1
IMPACT 2 (FAILUJRE)
IMPACT 3
IMPACT 4
IMPACT 5

6

IMPACT (REVERSE)

TAPE CHANNEL 5

TEST

IMPACT
IMPACT
IMPACT
IMPACT
IMPACT
IMPACT

(FAILURE)

DO N~

(REVERSE)

TAPE CHANNEL 6

TEST

IMPACT
IMPACT
IMPACT
IMPACT
IMPACT
IMPACT

(FAILURE)

(o, IO I S SV Y N I

(REVERSE)

LONG.

VERT.

LONG.

RESULTS OF THE RAIL IMPACT TEST
ON THE MARINE VEHICLE

DATE: 18 & 19 NOVEMBER 1987
ACELL. ON SILL
SPEED PEAK VALUE DURATION
MPH G’'S MILLISECONDS
4 .34 [ XXX X * % % % %
6.4°2 ¥* % % % % XXX X
4.18 H % M AR % 3 % %
6.30 Y X R % % % *
8.3} ~23.33 75.89%
8.21 2.31 80.16
ACELL. ON SILL
SPERD PEAK VALUE DURATION
MrH G’'S MILLISECONDS
4. .34 ® % % % % XXX
6.42 -.22 48.89
4.18 .43 51.69
6.30 .53 51.27
8.31 ~22.37 80.27
8.21 45 69.21
ACELL. ON AXEL
SPEED PEAK VALUE DURATION
MPH G'S MILLISECONDS
4.34 ~.61 96.06
6.42 ~.73 106.74
4.18 ~.57 101.48
6.30 ~.74 84.63
3.31. ~9.42 79.89
8.21 1.26 89.12
FORCE
SPEED PEAK VALUE DURATION
MPH POUNDS MILLISECONDS
4 .34 158854 .09 122.18
6.42 200351.28 115.39
4.18 1524965.34 116.12
6.30 201556.09 108.80
8.31 222019.28 107 .83
8.21 213343.91 120.06
4-17

RAIL COUPLER

AREA
G’ S-SECONDS

AREA
G'S~SECONDS

AREA
G'S-SECONDS

AREA
POUNDS-SECONDS

10751.63
13073.83
9896.45
12251.03
13409.15
14588.39




TAPE CHANNEL 7 : LAT. ACELL. ON AXEL
TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
IMPACT 1 4.34 .03 65.87 00
IMPACT 2 (FAILURE) 6.42 -.16 61.99 01
IMPACT 3 4.18 -.05% 71.26 00
IMPACT 4 6.30 -.06 60.82 00
IMPACT S 8.31 -9.46 87.37 45
IMPACT 6 (REVERSE) 8.21 -.13 87.10 01
TAPE CHANNEL 8 : VERT. ACELL. ON AXEL
TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G’ S-SECONDS
IMPACT 1 4 .34 -.22 83.85 01
IMPACT 2 (FAILURE) 6.42 36 80.40 02
IMPACT 3 4.18 -.42 79.86 02
IMPACT 4 6.30 -.42 88.55 02
IMPACT S 8.31 -g.11 81.48 41
IMPACT 6 (REVERSE) 8.21 35 72.84 02
TAPE CHANNEL 9 : LONG. ACELL. ON BODY
TEST SPEED PEAK VALUE DURATION AREA
MPH G's MILLISECONDS G’S-SECONDS
IMPACT 1 4. .34 -.67 96.03 04
IMPACT 2 (FAILURE) 6.42 -.79 107.30 05
IMPACT 3 4.18 -.64 98.98 04
IMPACT 4 6.30 -.82 94 .45 04
IMPACT 5 8.31 -9.43 76.79 41
IMPACT 6 (REVERSE) 8.21 1.35 89.57 07
TAPE CHANNEL 10 : LAT. ACELL. ON BODY
TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
IMPACT 1 4.34 -.09 77.36 00
IMPACT 2 (FAILURE) 6.42 -.24 69.93 01
IMPACT 3 4.18 -.09 65 .56 00
IMPACT 4 €.30 -.13 66.92 01
IMPACT 5 8.31 -9.39 76.37 41
IMPACT 6 (REVERSE) 8.21 -.09 56.22 00




TAPE CHANNEL 11 : VERT. ACELL. ON BODY

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.34 -.24 74.45 01
IMPACT 2 (FAILURE) 6.42 -.14 112.64 01
IMPACT 3 4.18 -.40 82.17 02
IMPACT 4 6.30 -.44 86.20 02
IMPACT 5 8.31 -9.38 74.47 40
IMPACT 6 (REVERSE) 8.21 74 115.34 05
NOTES:

xxx#®x: DATA NOT AVAILABLE.
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SYNOPSIS OF ROAD COURSE TEST

In road testing the LAV-L, the 4,000 pound pallet of inert loaded M548 cans
wag restrained with two web straps laterally over the top of the pallet and one

strap around each end of the pallet base to curtail longitudinal movement.

No movement of the pallet wa‘ noted during the entire test.




ROAD TEST DATA

TEST NO. 3

TEST SPECIMEN: Light Armored Vehicle-Logistics

DATE 20 November 1087

(LAV-L) road tested while

loaded with one pallet of M548 inertly loaded metal cans weighing 4,000 pounds.

PASS 1-A OVER FIRST SERIES OF TIES 4.8 SEC
PASS 1-B OVER SECOND SERIES OF TIES 4.65 SEC

REMARKS: No evidence of change.

PASS 2-A OVER F1RST SERIES OF TIES 5.1 SEC

PASS 2-B OVER SECOND SERIEF OF TIES 5.1 SEC

REMARKS: No evidence of change.

30 MILE ROAD TEST: No evidence of change.

PANIC STOP TEST: Not performed as vehicle wasg rail impacted.

PASS 3-A OVER FIRST SERIES OF TIES 5.55 SEC

PASS 3-B OVER SECOND SERTES OF TIES 5.40 SEC

REMARKXS: No evidence of movement.

PASS 4-A OVER FIRST SERIES OF TIES 5.85%5 SEC

PASS 4-B OVER SECOND SERIES OF TIES 5.40 SEC

REMARKS: No evidence of movement.

WACHBOARD COURSE: No evidence of movement.

7.

7.

6.

6.

6.

5.

6.

10

33

68

68

.14

31

83

31

MPH

MPH

MPH

MPH

MPH

MPH

MPH

MPH




SYNOPSIS OF ROAD COURSE TEST

In this test, the LAV-L was loaded with five inertly loaded Stinger
containerg. The only means of restraint were two laterally placed web straps
over top of the five containers.

No sidnificant movement was observed during the entire road test.




ROAD TEST DATA

TEST NO. 4

TEST SPECIMEN: Light Armored Vehicle-Logistics

loaded with five inertly loaded Stinger migsile containers.

PASS 1-A QVER FIRST SERIES OF TIES

PASS 1-B OVER SECOND SERIES OF TIES

REMARKS: No evidence of movement.

PASS 2-A OVER FIRST SERIES OF TIES

PASS 2-B OVER SECOND SERIES OF TIES

REMARKS: No evidence of movement.

6.75 SEC

5.85 SEC

6.00 SEC

6.00 SEC

30 MILE ROAD TEST: No evidence of movement.

()]

PANIC STOP TEST: 10 mph panic stop - Stinger containers moved

inch.

FASS 3-A OVER FIRST SERIES OF TIES

PASS 3-B OVER SECOND SERIES OF TIES

REMARKS: No evidence of movement.

PASS 4-A OVER FIRST SERIES OF TIES

PASS 4-B JVER SECOND SERIES OF TIES

REMARKS: No evidence of mcvement.

6.45 SEC

5.85 SEC

23 November 1987

road tested while

.05 MPH

.83 MPH

.68 MPH

.68 MPH

forward 1/2

.29 MPH

.83 MPH

.49 MPH

.49 MPH
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SYNOPSIS OF ROAD COURSE TEST

An inert mixed load consisting of four M548 metal cans, four S50
caliber boxes, four 120mm mortar boxes, and four boxes of fuses, was
secured in the cargo area of the LAV-L with three web strap tiedowns placed
laterally over the load.

The only movement of this load occurred during the panic stops. However,

the locad remained secured and no damage occurred to the load or vehicle.

4-29




ROAD TEST DATA

TEST NO. 5 DATE: 24 November 1987
TEST SPECIMEN: Light Armored Vehicle-Logistics (LAV-L) road tested while
loaded with a mixed load of inertly loaded 120mm mortar boxes, M548 metal cans,

50 caliber cans, and fuse boxes.

PASS 1-A OVER FIRST SERIES OF TIES 5.10 SEC 6.68 MPH
PASS 1-B OVER SECOND SERIES OF TIES 5.40 SEC 6.31 MPH

REMARKS: No evidence of movement

PASS 2-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 2-B OVER SECOND SERIES OF TIES 5.85 SEC 5.83 MPH

REMARKS: No evidence of movement

30 MILE ROAD TEST: No evidence of movement

PANIC STOP TEST: 10 mph panic stop - load moved forward 4-1/2 inches. 15 mph
panic stop - load moved forward 1/8 inch. Reverse panic stop - load moved

rearward 1 inch.

PASS 3-A OVER FIRST SERIES OF TIES 5.85 SEC 5.83 MPH
PASS 3-B OVER SECOND SERIES OF TIES 5.25 SEC 6.49 MPH

REMARKS: No evidence of movement

PASS 4-A OVER FIRST SERIES OF TIES 5.85 SEC 5.83 MPH
PASS 4-B OVER SECOND SERIES OF TIES 5.40 SEC 6.31 MPH

REMARKS: No evidence of mowvement

WASHBOARD COURSE: No evidence of movement

4-30
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SYNOPSIS OF RAIL IMPACT SECOND RETEST

Prior to .ie LAV-L rail impact second retest, e1ght clevises were received
from the Mar:ine Corps Base, Twentynine Palms, CA. Six of these clevises were
installed on the four tiedown provisions on the rear of the LAV-L and on two of
the four tiedown provisions on the front of the vehicle.

In an attempt to place less strain on each cievis, the eight required 5/8-
catle

inch cables were placed singularly through each of siv clevizes 2rnd tw

)
Q

[0}

were placed through twe forward provisions used in the first rail 1mpact.

Using the cable tiedcwns as previously detailed, the LAV-L with the 4,000-
pound inertly loaded pallet of MS548 cans was rail impacted. The veh:cle
tiedown tixtures performed as expected.

Due to loosening of a spacer block in the pallet base, the pailet moved
forward nine inches on the reverse impact. The pallet had received damage {rom
previous testing and movement could not be attributed to this rail impact. The

load securement procedure is approved for rai! movement.




TEST SPECIMENS AND RESULTS

RAIL IMPACT TEST DATA

Test No. 6 Load No. 1 Date: 15 December 1987
Specimen Load: Light Armored Vehicle-Logistics (LAV-L) loaded on a railroad
flatcar. One pallet of M548 inertly loaded metal cang weighing 4,000 pounds

secured within the LAV-L with six web sgtraps.

Test Flatcar No. BN6007 Lt. Wt. 47,000 pounds

Reference Load No. 1 Wt. 26,600 pounds

Total Specimen Wt. 73,600 pounds

Buffer Car (5 cars) Wt. 250,000 pounds

IMPACT END STRUCK VELQOCITY REMARKS
1 A 4.50 Pallet moved rearward two inches.
2 A 6.07 Pallet moved rearward an

additional one inch.

3 A 8.35 Pallet moved rearward an additional
four inches. Block on pallet base
broke.

4 B 8.33 Pallet moved forward nine inches.

4-34




“T-AYT 8Yys JO JE8J pU® JUOJ} Y} U0 Sa[qRD UMOPITY dYy3 [[e jO
SUOT}BOO0[ 8Yy3 €90N ~13S393d Jd0J JedjEe][}] peod[led ayj 01 Padndas T-AYT jo M3IA 9] 0304g

| 1 "UNNVAVS -1O0HOS ANV d¥3LN3D NOILINNWAV 3ISN3430 |

-,




“T-AYT 943 IO Je2d IY] UO SITQGED UMOPAT] JO MdTA L] 0%04d

11 'YNNVAVS -TO0OHOS GNV  ¥31N3O NOILINNWWY 3SN343Q




S A RS SRV IR P AR RPN v.mwa,mﬂ«_.. UM R T T MR

| 1 'UNNVAVS - 100HDS ANV ¥3LIN3O NO'LINNWAY 3SN343Q |




"1s883 qoedut

07 Jotdad T-AVT 243 O ®ade oJaed ays utl psdnoas ja1led punod-Q00'y @Yy 30 mMITp

T1ed ayy

T
L

04044

JIR]

'VNNVAVS -T00HOS ANV H3IN3ID NOILINWWWY 3SN3430]

a3avos
LUdANT

4-38




10®dwWl TTEJ &y, ;0 Ull1ier

189}
ed puncd-Qon'y 241 T MElf

3 SR RV

343 JO JOUi} ayc uo FuTAeRy ajqes YovTs ayg 812N
FUIMO O] T-AYT 343 52 BAdE 03dTd 2yl Ul padndaz a7

71 'YNNVAVS -100HDS ANV H3LN3D NOILINNWNY 3SNI43Q

_—




"T-A¥T7 @Yyl JO 3NJIS [93YM 8Y3 U0 UOTJEDO] J333WO0JI[IDIE 3U3 jO M3 p

71 'UNNVAYS -T00HOS OGNV H3LN3D NOILINNWWY 3SN3430

V=40




AV O 0 INAS [00UyM oyl U0 UOTIEVO [ SATOUOII[II00 DY Ju AT, T 00 00l

| U "UNNVAVS - T00HOS ANV d3LIN3O NOILINNWAY 3SN343Q |




IMPACT
IMPACT

TAFPE C

TATE C

IMFACT
IMFACZT
IMFACT
IMFACT

TAPE ~
e
- PRy
LAPATT

MEACT
IMPATT
IMPATT

e
DLl e

e - o~y
HANNEL PRGNS e U

I O A

f v Ty

HANNEL 4

[ SRS I T I S

HANNEL 5

SFEED
P H

TSI

3 E.35
4 AR VERSED 2.23

4 LRV I

CN WHEEL

THE RAIL IMFACST TEZZT ON THE
MARINE LAV
16 DEZEMEER 1387

ZILL
FPEAK VALUE DURATION
G'S MILLISECONDZ

STRUT

PEAK VALUE

G'S

© M v
~3

ty M (N
. \) .
LENIE S I o)

o]
—
[}
[o/]

DURATION
MILLISECONDS

DURATION
MILLISECONDS

~27.45 100.12
1.87 156.87

“E

PEAK VALUE DURAT:

Frr o T o
NIiLLlz

AREA
G'S-SECONDS

[ e]
M GO
[

b
8}

ZCONDS

5

1T c
PRGN Rt
368 G0
S e 4%
e -~ na




TAFE CHANNEL 7

TEST

IMPACT
IMPACT
IMPACT
IMPACT

> (NN —

(REVERSE)

TAPE CHANNEL 8

TEST

IMPACT
IMPACT
IMPACT
IMPACT

Lo O I SR

{REVERSE)

TAPE CHANNEL @
TEST

IMPACT
IMPACT
IMPACT
IMPACT

W A -

(REVERSE)

TAPE CHANNEL 10

TEST

IMPACT
IMPACT
IMPACT
IMPACT

L= W I N Qe

(REVERSE)

TAPE CHANNEL 11
TEST

TMPACT
IMIACT
IMPACT
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IMPAT
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‘REVERSE)

LAT.

VERT.

ACELL.

ACELL.

LONG. ACELL.

LAT.
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PEAK VALUE
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ON FRAME

PEAK VALUE
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ON FRAME

PEAK VALUE
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DURATION
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DURATION
MILLISECONDS

DURATION
MILLISECONDS

DURATION
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DURATION
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PART 5

TIEDOWN DRAWINGS

{
O
w

cailetized units and/or loose boxes within the vehicle,

and/or highway or off highway.

ding and bracing on flatcar of the LAV-L, and tiedown procedures for

for




1TEm GUANTITY

L0AD AS SHOWN

WEICHT 7 APPROY !

--- 28,200 8BS
--- 523 185

AFT END OF e
V‘.l*‘ICLE,ﬁl

POCKETS ON EACH SIDE,

-------- 28.723 LBS { APPRC X ) P

\

ISOMETRIC VIEW

THE LOAD AROVE 1S 5HOWN CH A 52°-0" LONG
8Y 9'-5° WIDE FLAT CAR HAVING 15 STAYE

i BILL OF MATERIAL J
LUmber LINEAR FEET BCARD FEET
PR OF B 84 54
27 X 4 28 8

4 X 8 l 8 kY

HAILS NO. REDD POUNDS
[
124 (317873 Q 374
24 (47 12¢ PRy
40d (5" ) 2¢ | 1-374
804 (4 ] j 3/4
I STERL WiRE #5PE S78° DIA i 755 F1 ERECRT !

®

END CF
FLAT CAR.

KEY NUNBERS

WHEEL BLOCK (4 REQD ). SEE DETAIL ON PAGE 4. LOCATE 45° eND OfF
BLOCK AGAIMST & WHEEL, NAIL THROUGH HEEL CF BLOCY W/3-40d AND
2-60d NMAILS. TOENAIL EACH SIDE TO CAR FLOOR W/2-403 NAILS.

RUBBING STRIP, 2% X &" X 7'-0" (4 REQD ). POSITION ON EDGE aND Naf
TO LONER PIECE MARKED (3) W/1-12¢ NAfL EVERY B8,

SIDE BLOCKING, 2= X 4" X 7°-0" {TRIPLED } (4 REQD ). NAIL THE FIRST PIECE
TO THF CAR FLOOR W/1-20d NAIL EVERY 87, NAIL EACH ADDITIONAL PIECE

1N A LIVE MANNER, NOTICE- A STAGGERED NAILING PATTERN WILL 8E USED
WHEN DUNNAGE IS NAILED TO THE FLOOR OF THE TRANSPORTING VEMICLE; OR
WHEN LAMINATING DUNNAGE. ADDITIOMNALLY, THE NAILING PATTERN FCR
AN UPPER FILCE OF LAMINATED DUNNAGE WILL 8E ADJUSTED AS REQUIRED SC
THAT & NATL FOR THAT PIECE WILL NOT BE DRIVEN THROUGH ONTO OR RIGHT
BESIDE A NA(L !N A LOWER PIECE.

STEEL WIRE ROPE, 5/8" DIA, 17.9 TONS (8 REQD ). INSTALL CABLE ANGULARLY
AS SHOWN AND TO FORM A COMPLETL LOOP FROM

STAKE POCKET CN CAR TO POINT OF ATTACHMENT ON LADING aAND BACK TC
STAKE POCKET CAUTION: DO NOT TIE TO LADING LIFTING DEVICES, NOTE:
CABLE OF A LARGER SIZf MAY BE USED IF AVAILABLE, WHEN SPECIFIED CABLE
IS NOT AVAILABLE. SEE THE “CABLE JOINT™ DETAIL ON PAGE 4. NOTE: WIRE
®OPE CABLE MUST BE TENSIONED TO CAUSE SLIGHT VEHICLE 8ODY DEPRESSICN.
TENSIONING CAN BE ACCOMPLISKED BY EMPLOYING THO (2} CABLE
“GRIPPERS " AND AN APPLICABLE SIZED "COME-A-LONG™ TYPE MECHANICAL
HOISY,

SHACKIE  S1ZE 7/B" {6 REQO Y. INSTALL ONE EACH ON THE TWO LOWER
TIEDOW s FITTINGS ON FRONT OF VEHICLE AND FOUR TiEDOWN FITTINGS
ON REAR OF VEHICUE.

THIMALE, STANDARD, SIZE 5/8° (14 REQD ). ONE (1) P¢® ,TAKE POCKET
AND CHE (1) PER SHACKLE. SECURE TO STEEL WIRE ROPE MARFED @
WA-CLIP PER THIMALE, NCTE THAT AN OPEN TYPE THIMBLE IS RECOMMEMNDED |

THIsABLE . STAMDARS . SIZE SR~ —- 14 READ 518 ‘
Cite, w CPE SR e s REFO - e —
: ;,,:A,’,.lg“,i,k e - 5: n§r2 o 24 [L: I L) cue wivE POPE S 578~ (54 70 Y. USE FIVE {5) PER CASLE JOINT CF
i T - o ' PIECE s4ARKED () AtiD OME (1) PER THIMBLE, MCTF. A STAMDARD
TTTTTTTTYYT T T T T T THIMBLE AS SPECIFIED CAM BE SECURLD TC A CABLE WITH A 57~ Cuie,|
HOWE'VER | IF DESIRED . OR IF THE S/B° THIMBLE BEING USED 15 OF & TVpE
WHICH CANMOT BF SECLRED TC A CABLE WITH A 5/R~ CLIP, A 3747 (1,5 MaY
3 USED. ALT MO 14 GAGE wIRE MAY BE USED 1M LIEU OF A CLIP FOR
SECUREMEXIT OF THE THIMBLE 17 THE HOLD DOWN CABLE.
"‘,' WATERPY S OF PAPEK (F A SUFFICKINT SITE TQ POSITION UNDER AND EXTEND
) JOAN VT PROEL MARYED (D
SECURESENT OF D LINHT ARPRYORED VIHICE O PAL (4R

- - -

H-.

7

Stmer My oew 8 aon €0




NOTE: LN PRLLETIZED UMIT CF .50 CaL CARIRIDGE
I DTRSERIOTNS CF 81 x 48" X 4B-1/2°

THE PROCEDURES SHOWN ON THiS PAGE RRL
ARE FOR MOVEMENT BY RAIL CAR

AND/OR HIGHWAY OR OFF HIGHWAY. FOR
HIGHWAY AND/OR OFF HIGHWAY MOVEMENT
ONLY THE TWO LONGITUDINAL STRAPS
MARKED (3 MAY BE OMITTED.

TcP HATOR—

TIEDL &4 ANCHIRS ON
<t

Ll CF VERICLE
AREA, —/

T TIEDOWN ANCHCRS IN FLOOR
OF VEHICLE CARGT AREA,

AR - - KEY NUMBERS

CFNERICLE, — \g)

()] WEA STRAP TEDC ) ASSEMBLY (2 REQD Y, INSTALL EACH STRAP TO
EYTEE TRUM A FLOCR TIEDO W ANCHCR, ON SIDE OF CARGO -FEA,
ARCUED END OF PALIET, UtDER THE CVIRHANG AND AGAINST THE
PATLET £05T 0 AS "H v TC A TIEDCOWN ANCHOR ON THE OPPOSITE
SILF OF THE CARGO aREA. Taxk UP EXCESS SLAOK 1N STRAP AND
THEN FATOCHRET TEIHT

SPECIAL POTES:

' A TYRICAL LCAD DF ONE PALLETIZED 2T L% CAL T
1S SO R SETURED TC THE VEHICLE FLOOR. v HEN

IR R LR el SCEMALY (2 RELD ). »
© OF GTHER $IZE5 AND wEVWHTT, i { Al TEOO W ASSEMALY (2 REQD ). INSTALL EACH STRA® TO

FYTEr 0 FRT a0 A FLCZR TIFNCw N ANCHOR CN SIDE OF CARGC AREA, OVER
TC® CF PALLETITID irtt 1T 4 FLOOKR TIEDCWN ANCHOR ON THE OPPOSITE
CINE OF THE CASC APEA. TakE UP EXCESS SLACK IN STRAP AND THEN
BATSH T TIC.OT,

VOHERD LCADINS . POSITIC™N THE PALLETITED UNIT 70 Tt
CENITER OF THE VEHICLE v IDTH, AMD CENTLR LOHISHTID

;‘:ﬁ“éi;'..'(”i;}:::AIED,:E"';‘Léf.ck;fg";,.f’".T'f, MR () win STRAP TIEDC AN £SSEABLY (2 RETU Y. INSTALL EACH STRAP TO
THE FCIRv ARD f,_s \cfmz - R,‘C/’ wz;«"ﬂ" W‘};lc;"spj;, EXTEMD FRUM A FIOCP THEICWN ANCHOR ON REAR OF CARGO AREA, OVER
w:xrcz/“"(‘? ;I‘L‘L' o AnAcﬁoJrom v o TOP CF PALLETIZED UMIT, TO A FLOOR TIEDOWN ANCHOR ON THE FORWARD
v : EMD CF CARGO AREA. TAKE UP EXCESS SLACK IN STRAP AND THEN RATCHEY
TIGHT,
LuaD AS SHOWN
17 CUANTIY WEICHT { APPROX
PALLET R Vooeeieeieaiaioo 3,880 UBS

SECURERERT OF PALETIZED LiviTS 15 T LIGHT ASISoE" \Tir s

T
Rt AL o P Soramam tmcse Gpmp ¢ oS




CAUTION:

THE PROCEDURES SHOWN ON THIS PAGE ARE
ONLY TO BE USED FOR ON/OFF HIGHWAY
MOVEMENT AND ARE NOT TO BE USED
FOR MOVEMENT BY RAIL CAR.

g Tl BOXESD CF 1Zun00e e el DIMESIO R

o 0P A3 ox e oA A4S

v — THRLE B 2ES OF 5 CAL CARTRIDGE
) HAVIEES CUAENGIONS OF 8-378°
X123 4,

SEMITL

ONE 50X OF .50 CAl CARTRDGE -

HAVING DIMENSICNS CF 8-2.3° —

X 14127 X 12:3/4%, ——— — — DI NSIONG CF -
— % 1y Toan

AFT END OF VEMICE, — T

SPECIAL NITTIES.

RICSS H1IES AT

b RLTE T

i. A TYPICAL LCAD OF 2CSE 8TxES OF
WFEIGHTS IS SHOWN SECURED TC THE

ChoeEE STaaE TS
Feree s R
B oatl . -
TAKD uP 630

AHEN LDADING LOCSE BTXES PCLITIO:
COR GRCUP OF SAME SIZE BIIXES, 1t 5
THAT ALL BOXES WITHIN, THE LCAD ARE TH.MTLY SEShol
BY THE WEB STRAP TIEDCwM ASSEMBL.CS

~

Pe AINTHOE,

i




AN b M vl Gcmeben

. amm iy am, reee

4

F‘ |

|
ML PREE ENDS WIRE
WRAFPED TR YAPED OR
TAB.E BAND FASTEMED - | } '
|
ti ;
=T /
CDAD il T T ‘L‘\‘]
| T DIAD END LINE.
T3

DEAD END LINE. —~.

THOSNUT, HEAVY
DUTY U-BCLD CLIF, —

CABLE CLIPS will 8¢
INSTALLED AS $4OQWN,
WITH THE "U"~ SIDE ON
THE DEAD END LINE.

CABLE JOINT

SRCPIR TIGHTENING CF THE WIRE RCPE CLIP NUTS CAN 8E
ACCOMPUSHED 8Y UTILZING A PRCPER SIZED TCRQUE WRENCH,
AFTIR THE NUTS HAVE BEEN INITIALLY TIGHTENED, THE ~uU=~ SIGE

TF EACH CLIP MUST Bf STRUCK SEVERAL TIMES WITH A MAMMER TC
INSURE PROPER SEATING INTO THE DEAD £NO LINE, FINAL TORQUE
AL BE ACQUIRED BY REPEATEDLY AND ALTERNATELY TIGHTENING
EACH CLI® NUT, THE NUTS ON 5/B° CUPS Witl BE TIGHTENED TO A
TROUE CF 135 TC 150 FOOT POUNDS. NOTE. IF A TORCUE WRENCH
15 NOT AVAILABLE FOR TIGHTENING CLIP NUTS, THE PROPER TOROUE
FOR CLIP NUTS CAN BE ACHIEVED B8Y USING 30X AND/OR OPEN END
CR SOCKET WRENCHES THAT HAVE 24" LONG HANDLES.

INDICATES LOCATION Of 80d NAILS .
EXCEPT FOR NAILS USED FOR TOE-
HAILING, ORIiVE ALL NAILS PER.

PENDICULAR TO FLOOR AND
PENDICULA 10 FLOOK 5:0\::4.A MATERIAL SPECIFICATIONS

LUMBER-- : DOUGLAS FIR-OR COMPARABLE LUMBER WITH STRAIGHT
GRAIN AND FREE OF MATERIAL DEFECTS . REF: FED SPEC.
MM-L-751

NARS — . COMMON, REF: FED SPEC FF-N-105. ALT: ANNULAR RING
TYPE NAIL OF SAME SIZE,

ROPE ---- : STEEL WIRE, PLAN, PREFORMED, REGULAR LAY 11.5 TONS
6 X 19, FLEXIBLE WRC, MACWNYTE wWist ROPE CO.
(OR EQUAL ). REF: FED SPEC RR-w-410

CLIPS --==: =3» BOLY, CROSBY, HEAVY DUTY ( OR EQUAL )

THIMBLE- : COMMERCIAL GRADE,

SHACKLE -; COMMERCIAL GRADE,

WHEEL BLOCY

~~~~~ e DEIANCAND MATERIAL SPECIFICATIONS




